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Scientific and Technological Activities (STA) - UNESCO

Scientificand Technological Activities (STA) as those systematicactivities which are closely
concerned with:

> Generation,

» Advancement,

» Dissemination,

» and application of

scientificand technical knowledge in all fields of science and technology.
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Scientific and Technological Activities (STA) - UNESCO

Scientific and
Technological
Activities

S&T Education/
Training (STET)
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Research and Development (R&D) - OECD

R&D definition proposed by the Frascati
The M t of Scientific, Technological H
o e o Manualhas become a standard used in
o
Frascati Manual 2015 countries:: y
GUIDELINES FOR COLLECTING AND REPORTING »Science and technology pO/ICIES
DATA ON RESEARCH AND EXPERIMENTAL . . .
DEVELOPMENT » Economic development policies
A » Tax policies and legislation etc.

De facto R&D reference

document

@) OECD

Sectoral Statistics Department
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Research and Development (R&D)

Research and experimental development (R&D) comprise creative and systematic work

undertaken in order to increase the stock of knowledge —including knowledge of humankind,
culture and society — and to devise new applications of available knowledge.

The term R&D covers three types of activity:

v’ Basicresearch

(Basic research is experimental or theoretical work undertaken primarily to acquire new knowledge of the

underlying foundation of phenomena and observable facts, without any particular application or use in
view.)

v" Appliedresearch

(Applied research is original investigation undertaken in order to acquire new knowledge. It is, however,
directed primarily towards a specific, practical aim or objective.)

v' Experimental development

(Experimental development is systematic work, drawing on knowledge gained from research and practical
experience and producing additional knowledge, which is directed to producing new products or processes
or to improving existing products or processes.)

Sectoral Statistics Department
Science and Technology Statistics Group 8.1.2021 1"
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Research and Development (R&D)

For an activity to be an R&D activity, it must satisfy five core criteria:

% Novel (copy, imitate or reverse engineer are notincludes novelty.)

2 Creative (routine change to products or processes should be excluded)

% Uncertain (in terms of quantity of time and resources neededto achieve it)
% Systematic (should be planned and budgeted)

s Transferable and/or reproducible (It should ensure the use of new
knowledge and allow other researchersto reproduce results as part of their
R&D activities)

Sectoral Statistics Department
Science and Technology Statistics Group 8.1.2021 12
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Purpose

Forall R&D activities carried out in the reference period within the border}
of the country;

="R&D expenditure
"Human resource used for R&D activity,
="R&D Financing

compilationand publication of information.

- /

Sectoral Statistics Department 13 8.1.2021
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Intersection of performing and funding R&D

R&D performance within the unit R&D performance outside the unit

Internalsourcesoffunds (i) Intramural R&D performed with internal funds (iii) Funding extramural R&D performance using

internal funds

Externalsources of funds (ii) Intramural R&D performed with external funds (iv) Funding extramural R&D performance using
external funds
4 )

Expenditures on intramural R&D represent the amount of
money spent on R&D that is performed within a reporting
unit (i,ii)
. J
v

4 )
The aggregation of intramural R&D for all units within a
sector is synonymous with the performance of R&D within

a sector of the economy.
\_ J

v

The summation of intramural R&D for all sectors is
synonymous with the performance of R&D for the entire

economy (GERD).
\_ J

Sectoral Statistics Department 14 8.1.2021
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GERD Matrix

Performing sector

Private non-

Funding sector

Business Higher .
i Government ) profit sector
enterprise education TOTAL
sector (PNP)
sector sector
Business enterprise sector X X X X X
Government sector X X X X X
Higher education sector X X X X X
Private non-profit sector (PNP) X X X X X

Rest of the world

e Business enterprise sector

e Governmentsector

 Higher education sector X X X X X
e Private non-profit sector

e EUInstitutions

e Internationalorganisations (FAO,OECD etc.)

TOTAL X X X X X

Sectoral Statistics Department 15 8.1.2021
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Funding flows from the perspective of an R&D performer

Sales of FI&I]
Exchange funds = funding
4. ToR&D with a compensatary
p&rlnrmars return of R&D .
and fo non- |
performers
of R&D /
S
Unit both performing ¥ >
and funding R&D ¢
T {(j-@

2. Inframiral R&D [ 1-In IR&D | 3 internal funds for
performance with | Performance with extramiral R&D
external funds internal funds perfofmance
— = - P
_— -;:,?E’
e,
’.?.-
- S

7. From external
funders, including from

. Transfer funds = funding
R&D performers and |

withoul a compensatory

e )

Purchases of R&D

performers

- -

6. ToR& ﬂ\

While calculating the intramural
R&D activity, sections one and two
in the circle are taken into account.

Internal R&D funds are the amount of

money spenton R&D that originate
within the control of a reporting unit.
External R&D funds are the amount of

money spent on R&D that originates
outside the control of a reporting unit.
“External R&D funds” divides into two
groups. These are R&D transfer funds and
R&D exchange funds.

R&D transfer funds are funding flows from

one statistical unit to another statistical
unit to perform R&D that does not require
any good or service in return and where
the funder is not entitled to any significant
rights on the outcome of the R&D it has
funded.

R&D exchange funds are funding flows

from one statistical unit to another

! i . . . .
from non-performers return of R&D performers statistical unit in return for the
oFR&D performance of R&D and the delivery of
R - relevant R&D outcomes.
Sectoral Statistics Department 16 8.1.2021
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Measurement of R&D expenditures: Performance and sources of funds

Rest of the Private non- Higher Government Business
world profit (PNP) education enterprise

Funding sector

VL VL

Private non- Higher Government Business
profit (PNP) education enterprise

All of other sectors

have a countemart
in the System of
Performing sector National Accounts
(SNA), except the

higher  education
Gross domestic R&D expenditure (GERD) sector

Sectoral Statistics Department 17
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Summary of R&D expenditure categories

“Expenditures on intramural
R&D” represent the amount of
money spent on R&D that is
performed within a reporting
unit.

“Intramural R&D
expenditure” is used to
compute gross domestic
expenditure on R&D
(GERD).

Intramural R&D
expenditures

R&D expenditure

Extramural R&D
expenditures

“Extramural R&D” represent
the amount of money spent on
R&D that is performed outside
a reporting unit.

Sectoral Statistics Department 18 8.1.2021
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Summary of intramural R&D expenditure categories

» “Current expenditures” are
composed of labour costs of
R&D personnel and other
current costs used in R&D.

t

—
. Intramural R&D

Current R&D expenditures expenditures are all current
g Intramural R&D expgnditures p.Ius gross fixed
= expenditures e | Capital expen.dlt.ures for. R&D
'g performed within a statistical
= Capital R&D expenditures unit during a  specific
5 reference period, whatever
o Extramural R&D . the source of funds.
2 expenditures

» “Capital R&D expenditures”

are the annual gross amount

paid for the acquisition of fixed

assets that are used repeatedly

or  continuously in the

performance of R&D for more

thanoneyear.

Sectoral Statistics Department 19 8.1.2021
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Summary of R&D expenditure categories

»Llargest component of Current
R&D expenditures

»Compiled by type of R&D
personnel (researchers, technicians
and equivalent staff,  other

supporting staff). |\

Current R&D

expenditures

»Include non-capital purchases
of materials, supplies, equipment
and services to support R&D
performed by the statistical unit
inthe reference year.

Labour costs for internal

R&D personnel

Other current costs

»Annual wages and salaries, fringe
benefits, such as bonus payments,
»stock options and holiday pay,

» contributions to pension funds
»other social security payments,
payroll taxes

Should be identified by more detailed
breakdowns:

» External R&D personnel

»Purchase of services, excluding
external R&D personnel

» Purchase of materials

» Other, not elsewhere classified (e.qg.,
generaladministration costs)

Include royalties or licences
for the use of patents and
other intellectual property
rights.

»Water and fuel (including gas and
electricity)

»books, journals, reference
materials,

»Subscriptions to libraries and
scientificsocieties.

Sectoral Statistics Department
Science and Technology Statistics Group
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Summary of intramural R&D expenditure categories

Should be identified by more detailed
breakdowns:

Land and buildings »Land

» Buildings

Should be identified by more detailed

breakdowns:

Machinery and »Information and communications
equipment equipment

» Transportation equipment

» Other machinery and equipment

Capital R&D expenditures

»includes the costs of computer

Capitalised computer software that is used in the
software performance of R&D for more than

one year.

»Software used or licensed for one

year or less should be reported under

currentexpenditures.

Other intellectual
property products »purchased patents, long-term

licences, or other intangible assets to
usein R&D for more than one year.

Sectoral Statistics Department 21 8.1.2021
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Summary of intramural R&D expenditure categories

Labour costs for internal R&D
personnel

Current R&D expenditures

Other current costs

Intramur.aIR&D Land and buildings
expenditures

Extramural R&D : .
. Machinery and equipment
expenditures

)
S
=

=

T
c
T
o
X
(7
(@]
]
2

Capital R&D expenditures

Capitalised computer software

Other intellectual property
products

Sectoral Statistics Department 22 8.1.2021
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R&D personnel by function

R&D personnel in a statistical unit include al
persons engaged directly in R&D, whether
employed by the statistical unit or external
contributors fully integrated into the
statistical unit’s R&D activities, as well as
those providing direct services for the R&D
activities  (such as R&D managers,
administrators, technicians and clerical

\staff). J

Persons providing indirect support and
ancillary services, such as canteen,
maintenance, administrative  and
security staff should be excluded, even
though their wages and salaries are
included in “other current costs” when
measuring R&D expenditure. /

\_

R&D personnel

Technicians and

Researchers equivalent staff

Other supporting staff

Sectoral Statistics Department 23 8.1.2021
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Researchers Personnel

Researchers tasks

»Conductingresearch, experiments, tests and analyses

» Developing concepts, theories, models, techniques, instrumentation, software
and operational methods

» Gathering, processing, evaluating, analysing, andinterpreting research data

» Evaluating the results of investigations and experiments and positing conclusions
using different techniques and models

» Applying principles, techniques and processes to develop or improve practical
applications

» Advising on designing, planning and organising the testing, construction,
installation and maintenance of structures, machines, systems and their
components

» Providing advice and support to governments, organisations and businesses on
the application of research results

» Planning, directing and coordinating the R&D activities of institutions that
provide related services to other organisations

» Preparing scientific papers and reports.

Sectoral Statistics Department 2 8.1.2021
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Technicians and equivalent and Other supporting staff tasks

Technicians and equivalent staff:

» Carrying out bibliographic searches and selecting relevant material from archives
and libraries

» Preparing computer programs

» Carrying out experiments, tests and analyses

» Providing technical assistance and support in R&D, or testing prototypes

» Operating, maintaining andrepairing research equipment

» Preparing materials and equipment for experiments, tests and analyses

» Recording measurements, making calculations and preparing charts and graphs
» Collecting information using accepted scientific methods

» Assisting in analysing data, keeping records and preparing reports

» Carrying out statistical surveys and interviews.

Other supporting staff :
» Skilled and unskilled craftsmen
»Administrative, secretarial and clerical staff

Sectoral Statistics Department 25 8.1.2021
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Persons employed and external contributors

Measuring:

R&D personnel > »theirnumber in headcounts (HC)
»their R&D activities in full-time
equivalent (FTE) or person-years.

“External R&D
External R&D personnel personnel” costs should

be included in “other
(notemployf-zd_m the.report/ng — current costs”.
statistical unit)

Internal R&D personnel

(employed in the reporting
statistical unit )

“Internal R&D
personnel” costs should
be included in “Labour
costs”. Employees of :
1 pesons une ecve 22 e 7 [
; research institutes
wages/salaries , b.Ut nqt a statistical unit who > scientifi ;
e Uie SElbiand L contribute to intramural scientific services
performing the R&D and R&D » university professors
' » public researchers etc.
Sectoral Statistics Department 26 8.1.2021
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Head Count (HC) vs. Full-Time Equivalent (FTE)

e Data on the total number of persons who are
mainly or partially employed on R&D

e Allow links to be made with other data series, for
example education or employment data or the
results of population censuses.

* Most appropriate measure for collecting
additional information about R&D personnel,
such as age, gender or national origin.

e should be distributed notably by sex, function,
employment status, age and formal qualification

e If itis possible, it can be distributed by seniority
level, geographic origin and personnel as well

e True measure of the volume of R&D: To count only
persons whose primary function is R&D would
result in an underestimate of the effort devoted to
R&D; to do a headcount of everyone spending
some time on R&D would lead to an
overestimate.

® One FTE may be thought of as one person-year.

e Should be distributed notably by sex, function,
employment status, age and formal qualification

e [f it is possible, it can be distributed by seniority
level, geographic origin and personnel as well

Sectoral Statistics Department
Science and Technology Statistics Group
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Full-time equivalent (FTE) formula to R&D personnel

The Full-time equivalent (FTE) of R&D personnelis defined as the ratio of working hours
actually spent on R&D during a specific reference period divided by the total number of
hours conventionally worked in the same period by an individualor by a group.

Full-time equivalent <= headcount 0 < Full-time equivalent <=1

6verage working hours allocated\ /Number of \

by R&D personnel to R&D activities months worked
within a week inayear

FTE= X
Average working time of R&D
personnel within a week 12

N AW _/

Sectoral Statistics Department 28 8.1.2021
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Full-time equivalent (FTE) of R&D personnel

The following examples indicate how the formula could be used in the calculation of
FTE totals:

1. afull-time employee spending 100% of time on R&D during a year ?

2>(1x1x1)=1FTE

2. afull-time employee spending 30% of time on R&D during a year ?

2 (1x1x0.3) =0.3 FTE

3. a full-time R&D person spending 100% of time on R&D employed at an R&D
institution only for six months ?

> (1x 0.5 x 1) =0.5 FTE

4. a full-time employee spending 40% of time on R&D during half of the year (the
personis only active for 6 months per year) ?

2 (1x0.5x0.4)=0.2 FTE

5. a part-time employee (working 40% of a full-time year) engaged only in R&D
(spending 100% of time on R&D) during a year ?

> (1x 1x 0.4) =0.4 FTE

6. a part-time employee (working 40% of a full-time year) spending 60% of time on
R&D during half of the year (person is only active for 6 months per year) ?

- (0.5 x 0.6 x 0.4) =0.12 FTE

Sectoral Statistics Department 29 8.1.2021
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FTE (Specific problems in the higher education sector)

There are two interrelated problems for measurement of R&D personnel:
e Definition of the working time.
e Calculation of full-time equivalence.

Characteristics of working time of an academic teacher/researcher
Teaching hours usually well-defined, but absolute working time varies:

— Number of teaching hours per week

— Demands made by examinations and student supervision
— Administrative duties

— Nature of R&D activities and deadlines imposed

— Studentvacation periods

¥

much of their professional activity — notably R&D — is carried out outside
“normal working hours”.

Sectoral Statistics Department
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FTE (Specific problems in the higher education sector)

Time-Use Surveys
Question 1: Census or sample ?

> Census cannot be recommended for all countries

»Sample should be representative of the categories
and stratified by FORD

Time-Use Survey

Question 2: Reporting unit ?
»The preferred reporting unit individual researcher,
» not the university administration. [ I |

Question 3: Type of activities?

Based on researchers’
own evaluation of the

based on estimates by the

> R&D, i ;
. distribution  of  their ek o 'unl\./er3|ty
» Teaching. S departments or institutes.
workingtime.
» Other work
| J J
Question 4: Period of time? | |

» All typical periods within one year should be

covered.

Question4: Frequency?

» Desirable for the surveys to be regular

» Interval between two surveys should, if possible,
not exceed five years.

Surveys on the
distribution of working
time during one or
several specified weeks.

Surveys on the
distribution of working
time during the whole
year.

Sectoral Statistics Department
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Time-Use Survey Example in Turkey

History: Conductedin 2015 (reference year 2014) (the previous one conducted in 2005)
Frame: Higher Education Council Academic Personnel Database

Sampling: Stratified by academic title (5 categories)and FoS (6 categories)
Samplesize: 15.980(14% of target population)

Survey type: Stand-alone web survey

Reporting unit: Individualresearcher

Sectoral Statistics Department
Science and Technology Statistics Group 8.1.2021 32
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Time-Use Survey Example in Turkey

Time proportion:
»R&D
» Teaching for graduate level
» Teaching for postgraduate /doctorate level
» Supervision of students

»Administration

» Other work

Period of time: One typical week during the lecture period and another week in the

lecture-free period

Sectoral Statistics Department
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(HC/FTE)

“Recommended distribution of R&D personnel |

UR&D personnel by sex
»Female
»Male
UR&D personnel by R&D function
> Researchers,
» Technicians and equivalent staff,
» Other supporting staff.
UR&D personnel by employment status
»Internal R&D personnel,
» External R&D personnel
LR&D personnel by age
»under 25 years
»25-34 years
»5-44 years
»45-54 years
»55-64 years
» 65 years and more.
UR&D personnel and researchers by formal qualification
» Holders of university degrees at doctoral or equivalent level (ISCED level 8).
» Holders of university degrees at master’s or equivalent level (ISCED level 7).
» Holders of university degrees at bachelor’s or equivalent level (ISCED level 6).
» Holders of other tertiary level diplomas (ISCED level 5).
» Holders of post-secondary non-tertiary diplomas (ISCED level 4).
» Holders of diplomas of uppersecondary education (ISCED level 3).

UR&D personnel by seniority level.
LIR&D personnel by geographic origin
UR&D personnel flows

[—

Notably

» Other qualifications (below ISCED level 3 or with education not falling under any of the other six class,

If possible

Sectoral Statistics Department
Science and Technology Statistics Group
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Borderline between R&D and other activities

Item Include in R&D Notinclude in R&D
Prototypes As long as the primary objective is to make further Severalcopies of a prototype
improvements.

As soon as this experimental phase s over, a pilot plant
Pilot plants As long as the primary purposeis R&D. switches to operating as a normal commercial
roduction unit

if production implies full-scale testing and subsequent |Exclude all other associated activities

Trial production further design and engineering.

Pre-production to be excluded from R&D

development

After-sales service and Exclude Except “feedback” R&D (to be included).
trouble shooting if “feedback” R&D (to be included).

All administrative and legal work needed to apply for
Patentandlicenseswork |patentsand licences (delivering documentation as an

outcome of R&D projects is R&D). Not connected directly with R&D projects is not R&D.
Patent work connected directly with R&D projects is
R&D.
Routine tests Exclude (Even if undertaken by R&D personnel.)
General purpose data to be excluded from R&D
collection
Routine compliance with to be excluded from R&D
publicinspection control,
enforcement

of standards, regulations

Sectoral Statistics Department
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Borderline between R&D and other activities

convention, clinical trial phases 1, 2 and 3 can be
treated as R&D

Item Include in R&D Notinclude in R&D
Tooling up and industrial If the tooling up process results in further R&D work,
engineering such as improvements in the production of machinery
and tools or changes to the production and quality if the tooling up process a part of the production
controlprocedures or the development of new methods|process these activities are not classified as R&D.
and standards, these activities are classified as R&D.
Phase 4 clinical trials, which continue testing the drug
Clinical trial Forthe purposes of international comparison, by ortreatment after approvaland manufacture, should

only be treated as R&D if they bring about a further
scientific or technological advance.

R&D and software
development

«The development of new operating systems or
anguages

eThe design and implementation of new search engines
based on original technologies

eThe effortto resolve conflicts within hardware or
software based on the process of re-engineering a
system ora network

«The creation of new or more efficient algorithms based|
on new techniques

eThe creation of new and original encryption or security
techniques.

*The development of business application software and
information systems using known methods and existing
software tools

*Adding user functionality to existing application
programs (including basic data entry functionalities)
eThe creation of websites or software using existing
tools

*The use of standard methods of encryption, security
verification and data integrity testing

*The customization of a product fora particular use,
unless during this process knowledge is added that
significantly improves the base program

*Routine debugging of existing systems and programes,
unless this is done prior to the end of the experimental

development process.

Sectoral Statistics Department
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Borderline between R&D and other activities

Item Include in R&D Notinclude in R&D

eSince the research activity performed by [sEducationaland training institutions below the tertiary
doctoralstudentsshould be included in |level focus their resources on teaching and, as a result,
the overall R&D performed by the higher |havea very low likelihood of being involved in R&D
education sector, both they and the projects.

university staff acting as their instructors [*The time spent by the university staff to undertake
orsupervisors should be included in R&D |tasks thatare not related to research should be
personneltotals excluded from the estimation of the actual R&D
performance. This applies to all scientific disciplines.
R&D and educationand training » All education and training of personnel in the natural
sciences, engineering, medicine, agriculture, the social
sciences and the humanities and the arts in universities
and special institutions of higher education should be

excluded from R&D.

Routine testing and standardisation to be excluded from R&D
Production and related technical activities to be excluded from R&D
Feasibility studies to be excluded from R&D
Scientific and technical information to be excluded from R&D
services
Policy-related studies to be excluded from R&D
Purely R&D-financing activities to be excluded from R&D

ndirect supporting activities to be excluded from R&D
Programmatic evaluations to be excluded from R&D
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Classifications
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Structure of NACE Rev. 2

Section Title Divisions
A Agriculture, forestry and fishing 01-03
B  Mining and quarrying 05-0¢9
C  Manufacturing 10-33
D Electricity, gas, steam and air conditioning supply 35
E  Water supply; sewerage, waste management and remediation activities 36 — 39
F  Construction 41 -43
G Wholesale and retail trade; repair of motor vehicles and motorcycles 45 - 47
H  Transportation and storage 49 — 53
I  Accommodation and food service activities 55 - 56
J Information and communication 58 — 63
K  Financial and insurance activities 64 — 66
L Real estate activities 68
M  Professional, scientific and technical activities 69 — 75
N  Administrative and support service activities 77— 82
O Public administration and defence; compulsory social security 84
P Education 85
Q Human health and social work activities 86 — 88
R  Arts, entertainment and recreation 90 — 93
S  Other service activities 94 — 96

Activities of households as employers; undifferentiate goods- and services-producing activities of
T  households for own use 97 — 98
U  Activities of extraterritorial organisations and bodies 99
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Classification of NABS

01 Exploration and exploitation of the earth

02 Environment

03 Exploration and exploitation of space

04 Transport, telecommunication and other infrastructures

05 Energy

06 Industrial production and technology

07 Health

08 Agriculture

09 Education

10 Culture, recreation, religion and mass media

11 Political and social systems, structures and processes

12 General advancement of knowledge: R&D financed from general12.1 R&D related to Natural Sciences

university funds (GUF) 12.2 R&D related to Engineering Sciences

12.3 R&D related to Medical Sciences
12.4 R&D related to Agricultural Sciences
12.5 R&D related to Social Sciences
12.6 R&D related to Humanities

13 General advancement of knowledge: R&D financed from 13.1 R&D related to Natural Sciences

other sources than GUF 13.2 R&D related to Engineering Sciences

13.3 R&D related to Medical Sciences
13.4 R&D related to Agricultural Sciences
13.5 R&D related to Social Sciences
13.6 R&D related to Humanities

14 Defence

Sectoral Statistics Department
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R&D personnel by International Standard Classification of
Education (ISCED)

Holders of Sector
Business Higher Private non-
- . Government . profit sector
Tertiary degrees enterprise sector education (PNP) TOTAL
sector sector
Doctoral or equivalent (ISCED 8) X X X X X
Master’s or equivalent (ISCED 7) X X X X X
Bachelor’s or equivalent (ISCED 6) X X X X X
Other tertiary level diplomas (ISCED 5) X X X X X
Other degrees (ISCED 1 to 4) X X X X X
TOTAL X X X X X
Sectoral Statistics Department 41 8.1.2021
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Fields of R&D classification (FORD)

1 Natural sciences

Agricultural and veterinary sciences

1.1 Mathematics 4.1 Agriculture, forestry, and fisheries
1.2 Computer and information sciences 4.2 Animal and dairy science
1.3 Physical sciences 4.3 Veterinary science
1.4 Chemical sciences 4.4 Agricultural biotechnology
15 Earth and related environmental sciences 4.5 Other agricultural sciences
1.6 Biological sciences Social sciences
1.7 Other natural sciences 5.1 Psychology and cognitive sciences
2 Engineering and technology 5.2 Economics and business
2.1 Civil engineering 5.3 Education
Electrical engineering, electronic engineering,
2.2 information engineering 5.4 Sociology
2.3 Mechanical engineering 5.5 Law
2.4 Chemical engineering 5.6 Political science
2.5 Materials engineering 5.7 Social and economic geography
2.6 Medical engineering 5.8 Media and communications
2.7 Environmental engineering 5.9 Other social sciences
2.8 Environmental biotechnology Humanities and the arts
2.9 Industrial biotechnology 6.1 History and archaeology
2.10 Nano-technology 6.2 Languages and literature
211 Other engineering and technologies 6.3 Philosophy, ethics and religion
3 Medical and health sciences 6.4 Arts (arts, history of arts, performing arts, music)
3.1 Basic medicine 6.5 Other humanities
3.2 Clinical medicine
3.3 Health sciences
3.4 Medical biotechnology
3.5 Other medical science
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Coverage and statistical units
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Why sectoring?

>

>

Different questionnaires and survey methods can be used for each sector

When measuring R&D expenditure and personnel, the sectoral approach offers a

reliable approach for building up national aggregates.

Sectoring offers a framework for analyzing the flows of funds between R&D funding

and R&D-performing entities

Aggregation into sectors also helps avoid the problem posed by the often

confidential nature of R&D data collected under statistical secrecy rules.

It is acknowledged that a single classification scheme may not be sufficient on its

own to accomplish each one of these multiple purposes or to meet the varied and

increasing range of user interests in R&D statistics.
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Coverage for Business Enterprises Sector

Coverage:

1. Allresident financial and non-financial corporations, including not only legally incorporated

enterprises, regardless of the residence of their shareholders.

2. Allresident non-profit institutions (NPIs) mainly serving business.

v'engaged in market production (Research institutes, clinics, hospitals, medical practitioners in private,

fee-paying practices, etc.)

v serving business (they are designed to promote, such as chambers of commerce and agricultural,

manufacturing or trade associations)

3. Government-controlled enterprises (public enterprises) (Business organizations wholly or partly owned by
the state and controlled through a public authority. Utilities (gas, electricity, etc.), broadcasting,
telecommunications, and certain forms of transport are examples of this kind of public enterprise.

4. Private enterprises producing higher education services should be included in the higher education

sector
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Size classes of Business Enterprises Sector (BES)

Size classes:
» Micro (1-9)
» Small: 10-49
» Medium: 50-249

» Large: 250 and above

Sectoral Statistics Department
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Framework for Business Enterprises

Framework example for Business Enterprises Sector in Turkey:

» Enterprises which are known as R&D performers from previous surveys (R&D, Innovation

and Structural Business Surveys)

» Enterprises supported directly by Government Institutions (Including all enterprises

applied grant whether or not the project granted)

» Enterprises supported indirectly via tax incentives or R&D deductions under the Law on

Supporting Research and Development
» Enterprisesin Technology Development Zones and Technoparks

» Top 500 enterprises in industry and services sector separated by turnover and value

added. Etc.
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Coverage for GOV and PNP institutions

Target population:

1. All Government units:

» Central (federal),

» Regional (state)

» Municipal (local) government, including social security funds

2. Non-profitinstitutions (NPIs) that are non-market producers and are controlled by a government

unit,

3. Publicinstitutions dealing with STS: statistical, meteorological, geological and other public services,

museums, hospitals.
4. Government-controlled enterprises are excluded from the Government sector

5. All Public higher education institutions are excluded from the Government sector
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Coverage for Higher education

Target population

1. Alluniversities, colleges of technology and other institutions providing formal tertiary education

programmes, whatever their source of finance or legal status.

2. Allresearchinstitutes, centres, experimental stations and clinics that have their R&D activities

under the direct control of, or administered by, tertiary educationinstitutions.

3. Needtime-use surveys and other methods of estimating shares of R&D - R&D coefficients- in total

activities inthe higher education sector
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Survey design example in Turkey
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Bes-Questionnaire
ik

e RESEARCH AND DEVELOPMENT
ACTIVITIES SURVEY FOR FINANCIAL
AND NON-FINANCIAL CORPORATIONS,

2019 Paper based

Quastionnalre code

[TT1 Statistical unit number H H H
IDENTITY and CONTAGT INFORMATION —_— queStlonna're Is

- prepared only for
Tax aenlcaton mose CITTTTTTTT] Texomescoss [T T 111 internalusage

Provinee
District

Vilage
Averue | Sireet

Outer goor Inmer door N
2p coce -
s cone —-———

Contact iInformation
Phone number (Fxed) Fax

Phone numbar (GSM) emal @
WES weas, KEP &

Purposs of survey: The purpose of this survey ks i measwe the financial and human resources allocated o Research and Development (R & O

activities and the resuts to be obtained Srom this study will e an Impartant resource for e estanlishmant of science pollcy, Industrial poiley and general
Coverage: Finandal and non-inancial corporations operating In the private sector as well as State Economic Enterprises (S0Es) are Included,
mmwmm-ne mnshmswpeurtleraaemare mpuemn electonic Torm via web.

3 = =i it
arties 13 3nd 14 of me LaxmmTnelnrumauunywprmuemaymmegrenmammnme muammmarynrgm amnmy 3Lt
or person, wmmmmmsﬂm[ﬂwmammmmamemmm

mpieqeummeuesmn-ne nrnmaremmemﬂmmnrmmem annmmasmalsum;malmappmmurgmm
53 and 54 of the related law. The Implementation of agminisirative monstary penalties and oiher penaties does nat remowe the statistical unit's
cbigation o provige infommaton.

[
| would I2 10 35K you to fil oul e questionnaire comactly and compietely In the dirsction of the explanations and hank you for your cooparation and

Information.
Mehmet AKTAS
Deputy Presdent
r PLEASE SUBMIT THIS QUESTIONNAIRE USING THE FOLLOWING LINK IN 15 DAYS_ A
hitps:ifharzemlituik_gov_trfed/EdUygulamaDlis
For your questions, you can contact with the Regional Organization of TurkStat.
Tiirkiye Istatistik Kunumu
Desiet Mahallesi Necatibey Cad. Mo: 114 08850 Cankaya/ANKARA
i tuik.gow_ir |
i

Sectoral Statistics Department
Science and Technology Statistics Group 8.1.2021 51



TURKISH STATISTICAL INSTITUTE

ik

Bes-Questionnaire

INSTRUCTIONS for QUESTIONMAIRE

DEFINITOME AND EXFLANATIONS

Emiwrpriss: Tha amerprise s an crgandzational form thal produces goods and sendoes using declsion astonomy ai Srsl cegres. An anismpiss

‘caries oul one of mone aciivides al one of more oalions. The relation between enlemnrise and legal wil B dneclly stated by this definition. An
&0 @ lepal unit or combiration of legal unis. This if thex prise has @ uni q UNGEr Mo Thar o

SOOOUNT ENOET tha SamMa 1ax entioalon Numbar, i§ Mt bo e o0t e SNISTESS DENer 00 GOver Sl e LN iMoematon.

Lecal wndi: & uni that carres. oul some or all of fis aciivides relaied io goods and services in a gecgraphically defined place. The local unil is e
depariment astaklishod ina gacgrachically idenifabie addss such 35 an oTioE, O shop, 3 oSk, 3 a0y, 8 worshop, & ming, & buliding she, a
hoiel, a resiasrant, a calé, a schodd, a hospital, The local unil i the place whene ona of mone peopke conduct thoir full-tima or par-time ooonomic
acivity tor their own enlorpise. The place where the canler of o eniompiss is koaied ard T wnits el camy out the ausdlary activilkes ans T
lhzecal winies.

Ressgsch and dewelopanent: Ressarch and experiranial development comgniss creative work underaken on & syslematc basks in ondar o
ircrease the siock of irosdedge, induding knowledge of man, odiume and socety, and Te wse of his sock of knowledge D devise new
applications .

Folowing examphes of secion that have diSioulty in finding RED aciivities. Examples and other indomeaton on RAD aciivites and aciviies o ba
asrhidod Trom RAD carm B found & 1olkows:

Fiwe critesia for the definiion of REDC Tha fve main oiteda for the dentificaiion of RED projecis as wel as specific RAD projecis are given &S
Toloes:

1) Howel: The adivily has rol been wsed in the markei o be defined as R & O and it needs 10 coniain new findings for e secior. Copled,
mlEng, [eRrse engineenng and infom, SCiiies ane not covered by A E L Expermenial dovsopment projocts sming at S
devalopmant of new concepes and ksas rolalod o the dosign of now prodecls of processes ane in the scope of R & 0. For esampls, o
dowmentaton of a systematic test of a chemical reacion that allows a molkeode thal can not be produced in the sclendlic llerature © ba
obriained is also considered as RED.

2) Creaive: An R & D project aims o produce new defindions and ideas for the of audsdng Tha Fuman facicor for this
production should be e font pand. The: presence of nessarch personrd in & prmjsst with oiher crilena i an imponan facks in achieving this
Criarion.

3 Uncartadin: bn goneral, srerdibore, Sme, o, reguined o achire axpecied resulis in R & D aciviies. e clemans ane unbnosrn. in somas
cases, the desired msulis can be achieved in & shorier period of Hme or ai a lower oosl

&) Sysiematic liems relaied o anges, finance and human resouroes aiming i meet T speciic reeds of the project with R & D are reconded.
5) Transfaratie andior reproducite: An RED pmjpsc! should alow for fasy iNfOMation Tansior and is esulls 10 b usad By othar resaachers in
thair projects. The resdis cbiained may be negative o unattainable, but the @m & o crease the available knowledos of RAD.

Definitions and
examples from
FM (3 pages)

All definitions and
examples are
added on web-
questionnaire

ofR&D g 1o R & D SCope and SeCions
'Wihai ks RADT ‘What is not REDT
- Desalopmean of intemsl lechnoiogy - Fioutine lesing and siandasdsalion
- Iradueisial desion for RED peopot - Production wd ratod wechncal aciiges
- 8 ini B RaAA O - Patent and cence work
PO - Faasibdivy Siaders
- Boftwais developimant including i aion - e Rechideal infi e B
Fuouting software developmant
- Ganiral papoas d ol inZ

ol
In arder for & soffears devalopmant soifvity i be termed R L O, s comploion most be relaiod o o schendfic and §or echrological progress and

0 ensune sysiemalic resolution of sckeniific and J or lechnological uncerainty for T purpose of the project. Below ane some examples ol R & O
acivities i tha Teeld of softears.
= Tha daw of P i SySeITE o
= M sy Szarch anging desiyn and implemantation
= Tha solution of Famdwans of softesrs peoblems ussd In & rabwork, SySiom o re-sngiraaning procoass,
= Tha creadon of rew or mone efiicient algorithms with new echniques.
= Craation of & new and original coding o security mafod.
‘Software cxampoles thai cwl of scope
- The devalopman of & BUSIGSS SOMWane and iNfommation SySiem with axsing eoupment and krcen meods,
- The addtion of user Anction 1o edsting appicaton
- Propanng wotsie of softsans with adsting oo,
- The use of standan applications Ior ooding, Securly wenlcaton and data inlegrty esing

In servioe comparies, RAD may mol absays e formally organized [as in the case of the proesenos of & soparaie RED deparimant, esearchars or
ressarch anginooers on the rsltution's personra 2]
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Bes-Q ti .

[1- = your unit bt operste at s adoress, emerprise ceme? |
T F— e oemr oo e ] Background
es ! o 2 i Imm:; nna:mwr enmt_ o [
information (some
ves [0 No |12 ——> Gotoquestons variables like
2.1. Please indicate the country where the center of the group name and group.
Name of Group cooe turnover and
Country —

economic activity
1 Demestio capia - obtained from other

2. Foreign capital SOUI'CGS)

(Definttions ragarding RSD I ciarfied In Instructions section. )

Yes 1 Mo 2 +  Gotogusesilon 13 ﬁ Mainfilter question

5.1 Field of RED related to your intramural RED activities carried out in 2019 —

iPieasa fill the tabie according to the @istrunion of RED acihvies considenng the Instructions In Fleid of RED Classfication.)

Field of R&D (%)

1. Natural sciences

2. Engineering and technology

3. Medical sciences S FORD

4. Agricultural sciences

3. Social sciences

B. Humanities

Total 100 am—
5.2 Are your inframural R&D activities including biotechnology RED?

Bictechnology: The applcation of science and technelogy to lving organisms and [ or parts, products and models of these onganisms,
[products and services and for the exchange of living or non-living organisms, for the purpose of producing knowledge.

Yes 1 No 2 » Go bo quastion 1.

—> | Biotechnology R&D

5.2.1 Proportion of biotechnology RE&D activities to intramural RED activities (%)

Sectoral Statistics Department
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Bes-Questionnaire

[Please fill this table considering the detailed information in instnsctions. )

Number of RED personnel, fime devoted to intramwural R&D activities and RED personel expenditures in 2019

R&D personnel expendibune with service procurement showld be taken into consideration "Other Extramural Cuwment Costs™ Section.

personnel in 20189

Oecupation and educational Female Male
level

Number of full or part time R&D

Total

Aveage weekly working Average weaekly time Average employer cost per RED personnel
time dewoted to RED activities person(*) {TL) expenditure (TL}
{hour) {hour)

AWErage hour Tor each ine ANEMRgE Nour Tor e3ch ine ANIIIPE STIDYEr COST PET DEFEON FColumn 3 x (Colmn S § Column 4 x
Imdreiausiny Indrvidually Tor @ach Ine Individualy Colurmini 5]

Colummn 1 Columm 2 Colummn 3

Column 4 Column & Column & Colummn 7

Researchers

Doctoral or equivalent kevel
Master's or equivalent lewel
Bachslor's or equivalent level
Other tertiany lewel diplomas
Post-secondarny or equivalent lewel
TOTAL - A

daoi R =

[&]

Technicians! equivalent staff
Doctoral or equivalent level
Master's or equivalent lewel
Bachslor's or equivalent level
Other tertiany lewel diplomas
Post-secondarny or equivalent lewel
aa ‘Other

TOTAL -B

Other supporting staff
Doctoral or equivalent level
Master's or equivalent lewel

oW R o= m

[&]

Bachslor's or equivalent level
Other tertiary lewel diplomas
Post-secondary or equivalent lewel
a3 Other

TOTAL -C

G

(L]

GENERAL TOTAL {A+B+C)

Total R&D expenditure for Labour cost in 2019

social and public relief.

{*) Average employer cost per person includes net payment. social security share for employee and employer, unemployment insurance for employee and employer, overtime, bonueses, compensation,

J | ]
{ i

Number of R&D
personnel

Calculating FTEvalues | Calculating FTE R&D personnel
for each sub-group |expenditure for each sub-group
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Bes-Questionnaire

— o)
{The tolal number of femaie amd maie personme] S| mﬂumlﬂmmmnmmmﬁlﬂmmmm:hunmﬂrﬂeﬂ!ﬂmnﬂ
emicuie At S 1. The sur of S nurmber Of esearTh male and femaie personrss must be equal 10 e o8] rember of esenrters in Tabie 514

R&D personnel Researcher RAD Stam Total RED Sta
age groups Femalke EE Tot Femae e Tot

vk Age group of R&D
s personnel

Total

7. Intramasral RED expend es by the end of 2009 [T

71 Intramural R&D activities S
(FH N Wit the Sefinitons given In the axpianatory fonmmaton o compesting the guestionnaine.

{Fumds for conrachusl Fesearch, incuding the same akd and paymenis, depreciaion, encept WAT and SCT.)
Piease round S kuns)

A Current RED expenditures.
A1 RED personne] expendiume
[CrumsSon 6 shouid be equal 5o e "Generad Tota™ caicutated In Column 7.}

A 2 Other casment costs
A2 1 BExternal RED personne]
A2 2 Purchase of semvices, excheding external R&D personnel
#.2 3 Purchase of materials
A2 4 Oiher, not elsewhers cassified

B. RED investment expenditures H

R e s axpenres o | R&D expenditures of
B.1.1 Information and communications equipment °
5.1.2 Transpertation squipment the enterprise
B.1.3 Criher machinerny and equipment

B.2 R&D foced facility expenditures
B.2.1 Land
B.2 2 Buildings

B.3 Capitalised computer software

B.4 Other int=sllectual property products

General Total

7.2 R&D CENTER EXFPENDITURES
Howe muech of the intemal RED sxpenditure stated in 7.1 is camied out at the RED
camter's) of your enterprise? (TL)

{Fiease 1 s ble considering the detalled information In nstuctons.
_Types of RED activwity {26}
1. Basic reseanch

2. Applisd ressarch

= EﬁﬁmdﬁMﬁda. products or devices Type Of R&D

3.2, Improwing existing products or senvices
3.3. For the purpose of innowvation in production methods

1423 113.2}43.3) 100
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Bes Questlonnalre

ER 3 B 2 tramural R&D sxpandifure that your venture has made In 2013 | TL ) —
& RAD expenditure made by your enterpriss’s:
{induding recycied lcans and bomowing for use It RAD activiies)
B. Mmmm
B.1 Finamclal and fin
{Financial mnmuulmmmmmu are principaly engaped In prowviding Tnandal services, Incuding insuance and pension

funding services, D other nsiuional units. Nomr-financial corporations ans conporations whose princpal acivEy is the producion of market goods or
FORancisl SErViCEs )

Exchange funds Tranafer funds
B.1.1 Ofher emiarprises In he same group
B.1.2 Ofher OoiMmasac eMmsprsas
B.2 Ganeral povernment
mmmmhmmm:un@wmdm;mhgpﬂlm that have . kxiicial or executive authorty ower oier

Inztmstonal Unis within @ ghven arma. Wiswed a5 NETisonal unis, he pincpal Snciions of QUWSmment e bo 3I5ame responsibiny o Te prowison
of goss and Senvices & e ComMENEY of 10 rm1mmmmammmam= Fhedr prowision OUt of taesiion OF ofher INCOMEes, io redsrbuts
Intome and wealth by means of fansfes, and o engage In mom-market production

B.2.1 Ceniral govermment agencies
B.2.2 Local agencies S—

[ d [d
o2+ s et sgercies Financial sources of
B.Z Highsr sducafon sector
B.4 Private non-profit onganisstions R&D
B.5 Rest of Se World
B.E.1 Financial and nor-inandal corporations
5.5.1.1 Other emterprisas In Me S3me grous
B.5.1.2 Other emenrises
B.5.2 Genaral govemment
B.5.2 Higher education secior
B.5.4 Privaie non-profit onganisations
B.55 B Insiitulions:
B.5.6 Infamational onganisatons (FAC,OECD aic.)
‘Gamsral Total

out by your enferpriss in 2013, the numbsar of R&ED parsocnnsl

mmlnmmmmmmm
You can specfy In the noies section on the last page i the number of Busions In which the & & D aciviEy |s caried ot Is mone than 7

Resaarchar R&D stam Total R&D starr Total inbtramural R&D
City Femals Malg Fasmaala Malg expenditurss (TL)
. o | LOcation of R&D
. activities for NUTS
;::E;md\muﬁmmmnm”mu equal o e sum of fe personns given In Guestion 5.1, and T sum of expendiure muest be equal o —
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GOV & PNP-Questionnaire

Did you carry out intramural R&D activities in 20197

(Definitions regarding R&D iz clarified in Instructions section.) Main di_tference

Yes 1 No 3 ——» Gotoquestion 11

derives from NABS.

2. Socio economic objectives of your intramural R&D activities carried out in 2019 ?

(Please fill the table according to MABS classification table given in the instructions

Socio economic objectives (%)

1. Exploration and exploitation of the earth

2. Environment

3. Exploration and exploitation of space

4. Transport, telecommunication and other infrastructures PreSS Release Table:

5. Energy Government expenditure
6. Industrial production and technology on R&D by socio-

7. Health economic objectives and
8. Agriculture type Of costs

9. Education

10.Culture, recreation, religion and mass media
11. Political and social systems, structures and processes

12. General advancement of knowledge: R&D
(R&D financed from general university funds {GUF))

13. General advancement of knowledge: R&D
(R&D financed from other sources than GUF)

14. Defence

Total

Sectoral Statistics Department
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HES-Data survey process

Web based electronic
questionnaire

For R&D project.
information

Publicuniversities Excel questionnaire

For technicians and oth

supporting sta
information

Administrative sources

Higher education

*Researchers personnel,
*R&D expenditure

*financing source etc.

Web based electronic
questionnaire

All information is compile
(except for R&D personne
expenditure information
via questionnaire.

Private (foundation)

. - Excel questionnaire
universities

For technicians and oth

supporting sta
information

Administrative sources

Data on R&D Researcher
personnel(expenditure,hea
d count,TZE,field of scienc
info etc.)
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Data collection
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Data collection process in Turksy

( ) e Questionnaire Data collection
é o .
e|nformation from Design and analy5|s

supporting institutions 8
eData from Ministry of eConsistencychecks

Finance and  Social :yethodoc:ogy eDefinitions & :XﬁY c.hfectks t'

Security Institution serneeds examples ministrative
sEnterprises from eStandardisation eTests records
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Standard perspective

o it s s Definitions beyond the
S questions (nearly all the

Finans kayajt ne olursa olsun giisimin kend: persaneli targfindan veya
girisimin kendi personeli ve diy damsmanianin birlikte calisarak Tirkiye'de

S e key and controversial ones)
HMFH:M iinyesinde yiriitilen dahili A iy "iﬁﬁliolﬁni-bi'-d:lhnl‘&)_ ) o

®1—m§a bilirlen alaninda yiirGdlen faaliyetienin orani (%)
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User friendly pop-
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[Tiyatro bilimi, Dramaturji; -Halkuilimi galigmalan; Film, Radye ve Televizyon caligmalan 6.5 Diger begen bifimler ups
52 Byoteloolj A elye o e
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Urin, hizmet ve bilgi dretimi amactla canlt yo da - o e cansz materyallerin dejistirilmesi igin bilim ve
casa. matelein defines i i e St [Uoe B i g, o, v
Ykandabeya i i oGl biteknlg e s porma? () Bt () Hapr Ao ; - S
teknolofinin canl organizma, parga, dirin ve modellere
e uygulonmasidr,
<" Hiyoteknoloji -G calimalarmin dahil Ar-Ge falyelen cerisinde oram (%)
N —~—

Hide & show results for filter questions
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Standard perspective

6.1.A Aragtirmaa

Arastirmaci: Yeni bilginin ile ugrasan d ya da i, teorileri ve
veya gelistiren kimselerdir. Ar-Ge faahyen yiiriiten her birimde en az bir vardir. gérevi,

- Test ve analizleri, deneyleri ve arastirmalar yumtmek,

-0, ve i, teorileri, istil

- Arasi verilerini islemek, deg analiz etmek ve ye

- Farkii teknikler ve modeller ve deney i sonuglar gikarmak,

- Pratik veya iyilestirme igin belli ilkeler, teknikler ve siiregler uygulamak,

- Yapilarin, in ve bil in test, yapim, kurulum ve tasanmi, ve yapmak,

- iligkin kamu ve ticari dsler igin hvslye ve destek sunmak,

- Dlger ilgili hiz i veren Ar-Ge i ini i ve koordine etmek,

- Bilimsel makale ve mpor hazirlamaktir.

y ige bilimsel ve teknik agidan planlanmasi ve y8netimi ile ilgilenen yéneticiler (miidiir vb.)

Buna ek olarak, Ar-Ge faaliyetlerine dahil olan doktora &4t ide olarak ele

aragtiran, bu unsurlan iyilestiren

(@ Haftalik kisibagi ortalama (?) Haftalik kisibasi Ar-Ge'ye (2) 2018 yilinda ortalama Ar-Ge personel
Egitimdurumu =~ (D Kadn = (D Erkek TONgm caligma silresi aynilan ortalama Kisibag1 yillik harcamast
(saat) siire (saat) isverene maliyet (TL) (TL)
Doktorave isty [1 liE 3 45 | 15 | [250000 | [250.000
Vaksek lisans l | 4 6 4 | [0 ] (200000 | [s33333

Examples of tasks
performed by R&D
personnel

Auto sum structure

- =

Meslek ylksekokulu [—] [7]

l

Lise l | | ] [

l

Toplam: 6 J

1683333

with read-only view

q

hsi ile ugrasan uzmanlardir. Arastirmacilar operasyon ybntemlerini ya da yazihmlari, modelleri, teor|
birimde en az bir arastirmaci vardir. Arastirmacinin gorevi,

hek,
lorileri, kavramiar
rmek, analiz etm
e deney sonuglan
lcin belli ilkeler, tg
est, yapim, kuru
u kuruluslar ve

Imlarnin Ar-Ge faal

Uyan ¥

Biyoteknoloji Ar-Ge ¢alismalaninin dahili Ar-Ge
faaliyetleri icerisindeki orani (%) bos gecilemez!

hik agidan planiah,

ra Ggrencileri de arastirmact olarak ele alinmalidir.

o Bunda damsmaniik yd

ci kapsaminda degei|

Simultaneous warnings that
affects flow and cross checks in
questionnaire
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Standard perspective

Autofilled tables to
R — L help users to distribute
Toptm e prcnl sy detailed breakdowns
such as researchers for
age groups
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Analyze perspective

'||"k d) HARZEML wEB (1) GOKHAN ELYILDIRIM YILLIK IS ISTATISTIKLERI DAIRE BASKANLIGL* [

Mali ve Malj ler Arastirma Gelistirme Faaliyetle ) .
, Chance to observe each el canye): 1199
(’ e e > | enterpise by entering the
H . .
— reglstratlon number
DENEME VASA: UNVAN 999999 2018 Analyze &
DENEME YASAL UNVAN 999999 2018 Conf’rmat’on
button, PDF
MALL VE MALI OLMAYAN STRKEI'LERARASTIRMA GEL'iSTiRME FAALIYETLERI iSTATISTIKLERI, 2018 ° °
Py i Edit Listesi o pr’nt Out Optlon
GiRis

Agklama  Gegilemez Editler (0 adet)
Istatistik birim no Referans yil Anketin cevaplilik durumu

999999 2018 (1. cevaph : Agiklama  Gegilebilir Editler (2 adet)

GENEL BiLGILER-DAHILi ARGE-BIYOTEKNOLOJI

d

igim blnyesinde
Merkez Grup ve Sermaye Dahili Ar-Ge ve Bilim Dallan Biyot: + E"gg;‘“rta[ug;nri gilrlz:)\ H:d ‘Sn‘:zm 71
() Evet (®) Evet ®) Evet Degisken Adi Aciklama
1. Girisim merkezi | _ 2. Gruba baghhk -~ 4, Dahili Ar-Ge faaliyeti - 5.2 By,
(®) Hayir () Hayrr () Hayir W Hayir
21 Grabun 2t 511 Do bimir (6100 ‘
Grubun dlkes; | a0106, admiraity Adalan 5.1.2 Mihendislik ve tek. (%

Control and analyze process for central organization and regional
offices. Authorized for specifics dates for offices, reporting option for
regional and central bodies of TurkStat
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Analyze perspective

k| @) HArzEML wee

if (® Analiz
999999 Hepsi
Yasal Unvan Istatistik birim no Referans yil
DENENVE YASAL UNVAN 999999 2015

1 /2]

DENEME YASAL UNVAN 999999 2018

(£)) GOKHAN ELYILDIRIM VILLIK I$ ISTATISTIKLERT DAIRE BASKANLIGI ¥

Mali ve Mali Olmayan Sirketler Arastirma Gelistirme Faaliyetleri Istatistikleri Soru Formu Analiz, 2018

Kalan oturum siiresi (saniye): 1199

MALI VE MALI OLMAYAN SIRKETLER ARASTIRMA GELISTIRME FAALIYETLERI ISTATISTIKLERI, 2018

GiRis
Istatistik birim no Referans yil Anketin cevapliik durumu

o9999 2015 (1. cevapi

Aciklama  Gegilemez Editler (0 adet)

GENEL BiLGILER-DAHILI ARGE-BIYOTEKNOLOJI

Merkez Grup ve Sermaye Danhili Ar-Ge ve Bilim Dallari Bi "‘E’ oot
") Evet (®) Evet (®) Evet Degigken Adi Agiklama
1. Girisim merkezi | _ 2. Gruba badlilik - 4. Dahili Ar-Ge faaliveti - 5.2 Bil
@ Hayir O Hayir D Hayir ) HaEyIr
2.1 Grubun adi 5.1.1 Doga bilimleri (%) 100
rubun dlicesi [ 80106 admiralty Adalan 5.1.2 Ml ve tek. (%)

Detailed
explanations for
regional offices
about potential /
soft and hard errors

} Edit Listesi - [

v Y2Y checks (R&D active firms)

v’ Compared with other surveys (Innovation, biotechnology)

v' R&D expenditures compared with R&D grants data from supporting institutions
v R&D personnel compared with SSC exemptions data from Social Security Institution

v’ Financial sources compared with R&D grants data from supporting institutions

v R&D expenditures compared with R&D deductions data from Ministry of Finance (enterprises benefit from R&D tax incentives and
enterprises in Technology Development Zones and Technoparks)
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Measurement and analysis
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Measuring R&D

Survey or other sources?

1. Statistics on R&D require regular, systematic and harmonised special
surveys.

2. Administrative data may primary sources to provide information, but:
» concepts of R&D used often different from Frascati Manual concepts
» concepts may change over time
» may not give the desired variables (Such as,FTE value)

» may be used as an auxiliary source of information to assist in the imputation
of missing or inconsistent information

» administrative data may be used for sampling frame maintenance.

3. Estimatesare a necessary supplement to surveys
» especiallyin higher education sector
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Measuring R&D

R&D surveys

1. Shouldidentify and measure all financial and personnel resources devoted to all R&D
activities in all R&D units, at all levels.

2. are mainly addressed to R&D-performing units.

Questions

1. Whichsectors are to be covered?: public and/or private? Business, Government, Higher
education, Private non profit?

Method?: census, sample or purposive?
Who is the target of the survey? How to develop the survey registers?

Who will complete the survey questionnaire?

i & W N

How the survey will be conducted? administrative interviews, postal, email correspondence,
web based, etc.?
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Measuring R&D: BES

Statistical unit: Enterprise

e Regular R&D performers (have separate R&D units)
e QOccasional R&D performers

¥

R&D surveys should include all.

The question: Who perform R&D?
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Measuring R&D: BES, Survey approaches

1. Census-based survey of large enterprises and a sample of smaller ones

> Should be based on business register.

» Sample could belong to a certain population (in terms of economic
activity ,size class..).

» This is the approach followed in innovation surveys.

Disadvantages:
» R&D performed in the past in the enterprise is not considered.

» Verysmall enterprises and enterprises in certain less R&D-intensive
industries often excluded for cost reasons.

» When the sample size is very small, estimates may be less reliable,
owing to raising factors.
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Measuring R&D: BES, Survey approaches

2. Purposive survey on that deliberately sets out to identify R&D performers
(i.e. cover all firms known or supposed to perform R&D)

Based on a business register of R&D performing enterprises:

» Registers of publicly funded research grants

» Lists of enterprises reporting R&D activities in previous R&D surveys, or
in innovation surveys / enterprise surveys (SBS etc)

» Industrial research associations / Professional associations / Chamber of
Commerce / Trade associations

» Company annual reports / Trade journals
» Lists of enterprises claiming tax deductions for R&D
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Measuring R&D: BES, Survey approaches

3. Joint approach

Purposive survey

e To include all firms known or
supposed to perform R&D, based on
a business register of R&D
performing enterprises

. * Inselected industries
Census/sample of all other firms * Inprinciple,

enterprises inall size
classes should be

e To identify R&D performers not ‘ included, butif a cut-

known or supposed to perform R&D off point is necessary,
it should be at ten
employees.
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Before the fieldwork (example in Turkey)

For the purpose of consistency check of respondent unit

e Data entry program is prepared for queries and controls.
e Analyze perspective program is prepared for queries and controls.

e R&D project support information is received from Such as TUBITAK, KOSGEB, TTGV for
creating frame and using control purpose in fieldwork .

e Direct and indirect R&D support information are received from Ministry of Finance for
creating frame and using control purpose in fieldwork .

e The information of enterprises that have applied for R&D projects but not accepted is also
received from supporting institutions to control scope of the frame.

e SSC exemptions data related R&D personnel is received from Social Security Institution for
creating frame and using control purpose in fieldwork.

e Other survey information is also used for creating frame and using control purpose in
fieldwork . For example, Innovation, Biotechnology research..
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After the fieldwork (example in Turkey)

All suspicious or abnormal answer like the following are determined and transmitted to the
Regional Offices for control purposes problems:

e The enterprises whose R&D expenditure has decreased significantly despite the increase in the
number of R&D personnel.

e Education levels of R&D personnel are different but the wages they receive are the same.

e The enterprises that have exactly the same answers in terms of expenditure with the previous
year.

e The enterprises whose R&D expenditure distribution with significant deviation in term of
capital or current R&D expenditure.

e The enterprises that have significant increase / decrease in their R&D expenditures compared
to the previous years.

e The enterprises have not any R&D expenditure in the previous years but that have reached the
top 1500 in terms of expenditure in the reference year.

e The enterprises whose R&D expenditures have increased significantly, despite the number of
R&D personnel has decreased.

e The enterprises whose R&D expenditures have decreased significantly, despite the number of
R&D personnel has increased.

e The enterprises whose number of Master's and Doctoral Researcher R&D staff has
significantly decreased/increased (without project support.)
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Data analysis phase (example in Turkey)

e Completeness checks of the final data are made
e Allqueries from the analytical data via:

O  SAS Program
o SQL Codes

o  Ms Excel

* Preparing press release and statistical tables according to:

Statistical Classification of Economic Activities in the European Community (NACE)
Socio-economic objectives classification (NABS)

International Standard Classification of Education (ISCED)

The Nomenclature of territorial units for statistics (NUTS-1 /NUTS-2)

Classification of Fields of Research and Development (FORD)

R&D personnel by function according to FM_2015 (OECD)

0O O O O O O

e Theinformation note is prepared for general assessment
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Higher Education Sector
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Data analysis phase for R&D Researchers (example in Turkey)

Labour costs: Researchers

Academic personnel FTE values (by academic Number of researchers

database title and FORD) (Headcount & FTE)

Gross salaries (by academic From one public university
title, yearly average) (same forothers)
Researchers:

Head count: Academic personnel database of Higher Education
Council (ID, sex, University / faculty / department etc.)

FTE: Time-use surveyresults

R&D Labour costs of

researchers financed by FORD: Identified by TurkStat based on University / faculty /
budget department
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Labour costs, R&D other staff (example in Turkey)

Labour costs: Technicians/equivalent staff, Other supporting staff

Imputed numbers

] ETE values Number of staff

(Headcount & FTE)

i Average salaries were
Gross salaries (yearly

calculated by using
average)
survey results
Some imputation methods are Technicians/equivalent staff, Other supporting staff:
implemented to unreliable
universities for estimate of number Head count: Compilingwith the excel questionnaire.
of personnel.

Excel Questionnaire Includes: Sex, Age, Role in R&D activities, Gross
R&D Labour costs of salaries, education status etc.
technicians and other

FTE: Time-use survey results

supporting staff
financed by budget
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Current and investment expenditures (example in Turkey)

Analytical budget system from
Ministry of Finance

R&D expenditures by ‘

Item based data from Ministry
sources Own funds of Finance

. . Data obtained from
REDIPTojcCtSleieaiey universities via web survey

external sources and from TUBITAK
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Current and investment expenditures (example in Turkey)

Indicators used to obtain a composite coefficient to calculate current and investment expenditures

Number of doctorate students

) From Higher Education

Total number of students Council database

R&D labour costs R&D labour costs are

P> calculated by Turkstat

by using FTE values

Total labour costs

R&D project expenditures SC'e.nt'ﬁC Research
— Projects data from
Total expenditures universities and

TUBITAK projects

Budget Data

universities own funds

© WO ©® © 06

R&D projects financed by external sources |=——>

Assumed that universities
have more doctorate
students are more R&D-
intensive

FTEvalues are available
only academictitle and
FORD

Assumed that universities
have more R&D projects
are more R&D-intensive

The coefficient is used to calculate
current and investment
expenditures in Budget and
universities own funds

»R&D project data compiled from
administrative records

»R&D project data compiled with
questionnaire
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Dissemination
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Dissemination example in Turkey (Press release)

-_ -

Wik

TURKIYE SSTATISTI KURUNU

TECHNICALINFO | INFO REQUEST
MVHANDOGAN | Data Dissemination Group

+90312 45475 87 B ALO 1M
aphan.dogan@tulgovtr [ info@tuik govdr

RELEASE DATE: 23 October 2020
HOURS: 10:00
NUMBER: 23678

B iy | W g
(R IETe

1533676

L
0
<L
L
-
(s}
24
0
w
w
3
o

Research and Development Activities Survey, 2019

(Gross domestic expenditure on R&D reached to 45 billion 954 million TRY

Gross domestic expenditure on research and development increased 7 billion 420 million TRY in Turkey and reached to 45
billion 354 million TRY in 2013

Gross domestic expenditure on R&D, 2019

Currentprices  Purchasing power parity

(TRY) {usoy usp®
Total gross domestic expenditure
onRE&D 45953691096 4074832117 8092433187
GERD per capita i wm %

(1) Purchasing power pariy for 2018 (1 USD =1 84 TRY)
(2) Import weighted exchange rate for 2019 (1 USD = 56786 TRY)

2 Tl nting in G E70 440 (lid Inting cotimatinn of INA0L

Table-1 Sross domestic expenditure on RE&D by seckor and type of cost

Table-2 Sroszs domestic expenditure on R&aD by seckor of performance

and by source of Tunds

Table-F R&D personnel by seckor of performance and aoccupation
Table-4 RaD personnel by secktor of performance and qualification
Table-5% RaD personnel by occupation and qualification

Table-& Seneral gowernment expenditure on RED by socio-ecaonomic

objectives and twpe of costs

Table-F Higher education expenditure on R&aD by field of research and

development and trpe of cozts

Table-& Financial and non-financial corporations expenditure on R&D

by economic activities and type of costs

Table-9 Financial and non-financial carparations expenditure on RED

by source of Tunds

Table-10 Financial and non-financial caorpoarations RED persannel by

economic activit and occupation

Table-11 Financial and non-financial corporation:s R&ED personnel by

economic acktivity and qualification

Table-12 2D expenditure and perzonnel by classification of Statistical
Regions [SR] Lewel-2

Table-1F Financial and non-financial carporations expenditure on R&D

by size group and tepe of cost

Table-14 Financial and non-financial carparations RaD personnel by

size group and occupation

& Dowrnload Fress Rel
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Dissemination example in Turkey (Statistical tables)

Science, Technology and 64 recoraounc
Information Society Press Release 2 Statistical Tables & Databases 1 Metadata 2

64

Display = % records per page Search:
Sub Categories

l-.- Grass Domestic Expenditure an RAD by Sector and Type of Expenditure 23 Ockober 2020 ﬁ @
DSuwevunInfnrmatiun and Cammunication Technalogy [CT) Usage in " Gross Domestic Expenditure on RAD by Sectar and Source of Funds 23 Octaber 2020 ﬁ El
Househalds and by Individuals . - . -

7 Statistics an Research and Development Ackivities 23 October 2020 ﬁ @

[innovation Statisics n " R&D Personnel by Occupation and Sectar of Employment 23 October 2020 ﬁ @
[ ]Sunrey on Infarmation and Communication Technalogy [C7) Usage in i . Central Government Budget Approprations and Outlays on RAD and Indirect RAD Support 23 September 2020 ﬁ @
Enterprizes i A Central Government Budget Approprations and Outlays on RAD by Soco-Economic Objectives 19 June 2020 ﬁ @
Research and Dewelopment Activities Survey dncedi I 5 "

Showing 1 to & of § records fIcer onraK!
DCareers Of Doctorate Holders Survey
[ ]Biotechnology Statistics 10
Select the Year/Years

Uwn Buw Uas Uwr Uas Do

Uwe  Uws Do Uan
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Dissemination example in Turkey (Geographic Statistics Portal)

C & dprukgovtr

w ‘Qj:uu:x' &) 3
+-01B§ L-__f , Toplam Niifus (kisi) 4 TORKIYE
g - ISTATISTIK KURUMU

-
LRAN
Lorkbfa SURIYE
aogdu
VAR ecniz 5 IRAK
o™ Bagdat
Amman
¢ Toplam Niifus (kisi) 2019 [zege oos-2 [FTERERY v
ISRAIL : ; R .W;;,,.
URDON O 78550 - 646 603
L -
Kahire

® e
]

019 T xr s 0%

@ 3056120-5639076
@ 5639076. 15519267

@ Ven mevcut dedil
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Dissemination example in Turkey (Central Dissemination System
’ Y

Subject | Research and Development Activities Suniey ir W | E

=
’J Mezsuramernt

Choose a Measurement - J:' Choose 3 Dimension
@ R&D Expenditure
Type of Expenditure and Type -
@ RED zource of funds of Cost
@ Human resource on R&D by Head of count I:IEconomicAc‘ti\rity [HACE @
. . Rewz)
@ Human resource on R&D by Full time equivalent (FTE)
I:IEconomchc‘tnrlty [HACE i -

™ 0 4
i | Oi mensions

Twpe of Edxpenditure and Type of Cost p—

P ®
o= —
[[1] Currert Cost
[11] Labour Cest
[19] Other Cumrent Cost
[Irz1 capital Cost
I:l [21] Instruments And Buipments
[ 221 Land £nd Buildings
I:l [23] Capitalised Computer Softwans -

Add Maasuremantfs]

~ i
- | Chozen Indicator(=]

X TARGE-FHZ102953-0504901 R&D Expenditure-=Type of Expenditure and Type of Cost:1. (Current Cost)
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Dissemination example in Turkey (Data research center of Turkstat)

MAIN PAGE INSTITUTIONAL ~ STATISTICS ~ METAINFO ~ E-SERVICES = DATA RELEASE CALENDAR

ko wk .

Central Classfication Regional Statistics TURKSTAT Old Prowince
Dissemination Web Site Indicators
System
K =
& &

Micro Data Info Request Sample Request
Reques,

\Privacy free data set and metadata is
prepared and published for Research Data

Center.
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International Dissemination (Eurostat/OECD)

= JARSE - RD_SDMX_INFO_WE - Microsoft Excel - 7 X
Girig Ekle Sayfa Dilzeni Formilller Weri Gizden Gegir Garinim Gelistirici ABEWY FineReader 12 '!’) - o X
3 "5 Kes Calibri s A A E = =(®| | Sivetni kavr Genel }g ﬁ;d‘ Style 1 Total 2 B j‘I‘ s ’;J P %7 Lﬁ
=3 Kapyala = = - ) - ﬂ Dalgu =
\‘anv\stlr  bicim Boyacs T ([ G- Al £33 Birletirve Ottala ~ | (BB~ % » ||%8 %8 B|;|n.w<ﬁasr:‘lclll|$me' TB?SL%?A:::‘i warning Text 2 | Normal - Eiile S_II E\Em P S\raI;gvueI;!tre Esi\;vve
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International Dissemination

« OECD
o Science, Technology and Industry Scoreboard
o Main Science and Technology Indicators
o OECD Science, Technology and Industry Outlook

o Researchand Development Statistics (RDS)

 Eurostat

o Science, technology and innovation in Europe

o Science, and technology database
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Quality report

Contact

Metadata update
Statistical presentation
Unit of measure

Reference Period
Institutional Mandate
Confidentiality

Release policy

Frequency of dissemination
Accessibility and clarity
Quality management
Relevance

Accuracy

Timeliness and punctuality
Coherence and comparability
Costand Burden
Datarevision

Statistical processing
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Thank you...

levent.karakaya@tuik.gov.tr
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